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Abstract: Phorodon humuli Schrank, 1801 (Hemiptera: Aphididae), the damson-hop 
aphid is the most important pest of superterrestrial organs of hop (Humulus lupulus 
Linné, 1753). The damages produced by this aphid, could be considerable sometimes 
compromising the yields. The studies on the morphology of this key-pest carried out 
until present, has contributed to clearing up of some classical aspects of these 
problems. The research concerning the morphology of damson-hop aphid were 
carried out between 1998-2019 in Cluj-Napoca (Romania). The various forms of 
aphid's life cycle were captured, prepared, photographed and measured, with the 
corresponding description.  
 





 The worldwide and european pest fauna of hop gardens, according to 
literature data (Djolova and Kuzneţova, 1955; Linke and Rebl, 1958; Burgess, 
1964; Balachowsky et al., 1966; Liebl and Maier 1972; Blackman and Eastop 
1984; Bunescu 1998; Blackman and Eastop, 2000; Bunescu, 2005; Bunescu et 
al., 2008) is represented by about 40 species of insects, from among 10 on the 
subterranean organs of hop plants and 30 to the superterrestrial ones. 
Phorodon humuli Schrank, 1801 (Hemiptera: Aphididae), the damson-hop 
aphid is the most important pest of superterrestrial organs of hop plants 
(Humulus lupulus Linné, 1753) (Arion, 1958; Bunescu, 1998). The damages 
produced by this pest could be considerables, sometimes compromising the 
yields. Such situations are mentioned in literature by Théobald (1926) and 
sometimes, recorded in Romania's conditions too (Perju et al., 1978). The 
studies on the morphology of this key-pest carried out until present, has 
contributed to clearing up of some classical aspects of these problems. 
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According to research data from literature, the subject has not been thoroughly 
detailed (Acloque, 1897; Lameere, 1900; Schouteden, 1903; Tavares, 1905; 
Goot, 1915; Balachowky and Mesnil, 1936; Semal, 1956; Börner and Heinze, 
1957; Arion, 1958; Bonnemaison, 1962; Blattný et al., 1963; Bei-Bienko, 
1964; Ilharco, 1968, 1979; Tatchell and Maureen Dupuch, 1981; Bărbulescu, 
1982; Stoetzel, 1991; Ghizdavu et al., 1998; Hullé et al., 2006; Taylor, 2013; 
Ellis, 2019). 
 
Materials and Methods 
 
 The material was collected during 1998-2020, from hop plants in the 
experimental field of Phytotechny at University of Agricultural Sciences and 
Veterinary Medicine from Cluj-Napoca (Romania) and different private 
gardens. All the biological forms of the aphid were collected from infected 
plants: larvae and adults (females and males), apterous and winged forms. The 
diapausing eggs of damson-hop aphid, Phorodon humuli Schrank, 1801, were 
collected from blackthorn (Prunus spinosa Linné, 1753) shoots or buds in 
springtime. The insects were collected directly by hand picking or with the aid 
of fine brushes and tweezers, from hop leaves different plant organs (leaves, 
sprouts, flowers). The collected biological material was directly introduced in 
small tubes with ethanol 70% and they were labelled. Thereafter the collected 
material was brought in Laboratory of Entomology for preparation and 
preservation, according to the classical methods (Nye, 1947; Hille Ris 
Lamberts, 1950; Wilkey, 1962). The insects were mounted on microscopic 
slides, for an easier manipulation of these fragile samples. We used the 
traditional medium, Canada balsam. Then the preparates were labeled and 
subjected to observations. Further, the stages of different biological forms of 
damson-hop aphid, Phorodon humuli were determined and described. 
Observations of the specimens were done using a digital microscope LCD 
InfiniView CELESTRON and IOR ML-4M. For the biometrical mesurements, 
the studies were made under a stereoscopic binocular microscope OPTIKA 
ST-40-2L with an ocular micrometer. Photographs of the specimens were done 






Results and Discussions 
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Diapausing egg  
 The diapausing egg of damson-hop aphid, Phorodon humuli Schrank, 
1801 is ovoid, sharper at one of his poles and is 2 times longer than large. 
Looking from profile, the egg is easy compressed having the width 2,56 times 
smaller than his length. After making a lot of observations, the egg is about 
0,8-1 mm length and 0,4-0,5 mm width. The chorion is shiny black. 
 
Larvae 
 In the beggining, neonatae larvae has a transparent or whitish body and 
as it develops, it becomes pale-green or yellowish-green. The antennae are 
short, whitish or yellowish. From the third instar appear rudimentary wings as 
elongated prominents. The body's length is about 0,42-0,60 mm. 
 
Fundatrix 
 The fundatrix (stem-mother) has a globular body, with a giant 
abdomen, more dilatate posterior. She is apterous, light-green coloured, with a 
dark dorsal longitudinal stripe. Antennae are shorter than body and they have 5 
articles. The legs has black tarsae, mades by 2 articles. The cornicles are 
cylindrical, green and easy curved. After the measures, the length of body is 
between 1,98 and 2,25 mm. 
 
Fundatrigeniae 
Apterous (wingless) fundatrigeniae 
 Apterous fundatrigeniae has an ovoid body, lighter than the fundatrix, 
green-yellowish or light-green and has 3 dorsal dark longitudinal stripes. The 
head is about 1,4 times large than long. On frons and first antennal article they 
has prominent, well-evident tubercles. The frontal tubercles has 1/2 from 
head's length. The antennal tubercles are 1,9 times shorts than the frontal ones. 
The compound eyes are red. Their diameter is equal with the width of first 
antennal article. Antennae are shorter than body, mades by 6 articles, the last 
ones being blackish. The first antennal article has the length of a frontal 
tubercle and width 1,2 times smaller. The second article is 1,5 times shorter 
than first. It has no rhinaria (olphactive sensoria) on the third antennal article. 
The mouthparts has the form of an extended suction proboscis. Prothorax is 
trapezoidal with the great base 1,65 times longer than the small one. The legs 
are relative short, light-green or whitish, with a blackish-brown tarsus, 
biarticulate, ending with a pair of black claws. Femurae and tibiae are dark-
green in the apex zone. Tibia is elongated, attached with lateral short hairs 
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(setae). The tibia's apex is 2 times larger than the tarsus base. Tarsus is 2 times 
longer than his apex width. The cornicles are light-green, elongated, 
cylindrical. They has an easy curved apex. Longitudinally sectioned, they has 
a toothed edge. The cornicles apex diameter is 1,03 times larger than width of 
distal half. The width of cornicles base is 5 times smaller than longer and is 10 
times smaller than longer at middle. Cauda is narrow, conical, light-green. The 
body is about 2,0-2,3 mm long. 
 
 Winged (alate) fundatrigeniae  
 Winged fundatrigeniae has an ovoid-elongated body, generally green. 
The head and thorax are black. The abdomen is yellowish-green, covered with 
irregular dark dorsal spots and lateral black spots. The eyes are reddish-brown. 
The antennae are black, almost long as body. They have 6 articles and 
comparing to apterous fundatrigenes, on the third article contains rhinaria 
(olphactive sensoria) (20-30). The antennal and frontal tubercles are evidents. 
The proboscis is well-developed. The legs are brown with apex of femurae, 
tibiae and tarsae black. The wings are membranous, well-developed, 
transparent with yellowish-brown stigmas. The wings nervation is normal. The 
cornicles are cylindrical, elongated, dark-green. Cauda is short, conical, light-
green. The body is about 1,7-2,3 mm long.  
 
 Virginogeniae 
 Virginogeniae (virginoparae) are apterous and has a globular body, 
more prominent in posterior half, light-green. They present a yellowish dorsal 
median stripe, disposed longitudinally. The eyes are red. Antennae are almost 
uncolored, formed by 6 articles, the third without rhinaria (olphactive 
sensoria). The frontal and antennal tubercles are smaller than at the forms 
described above. The legs are whitish with the apex of femurae, tibiae and 
tarsae blackish-brown. The cornicles are longer than cauda, cylindrical, 
whitish, almost translucent. Cauda is short, greenish-white with transversal 
striations, conical, with rounded apex, conical too. The length of cauda is 1,25 
times bigger than the width at base. The cauda's apex at base is 1,9 times large 
than long. Laterally, the cauda presents 4 pairs of hairs at a time and at base of 
cauda's apex, laterally too, is attached one hair at a time with curved apex. The 
length of body is about 1,50-2,25 mm. 
 
 Sexuparae (gynoparae) 
 Sexuparae females (gynoparae) are winged and has an oval-elongated, 
green body. The head and thorax are dark-brown, almost black. The abdomen 
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shows irregularly distributed dark dorsal spots and lateral black spots, on a 
light-green background. The eyes are reddish-brown. The antennae are black, 
nearly as long as the body. They consist of 6 articles, the third equipped with 
maximum 30 rhinaria. The antennal and frontal tubercles are well-developed. 
The legs are brown, with distal part of femurae, tibiae and tarsae black. The 
wings are well-developed, elongated, membranous, transparent, with light-
brown stigmas. The wings nervation is normal. The cornicles are elongated, 
cylindrical, dark-green. Cauda is conical, short, yellowish-green. The length of 
body is about 1,75-2,28 mm.  
 Sexual females (sexuales) 
 Sexual females are apterous, having an ovoid-elongated body, with a 
narrow green posterior part. The frontal and antennal tubercles are dark-green, 
average developed. The proboscis is elongated, easy dilatate at middle and 
then narrowing to apex. The proboscis length is 10 times bigger than middle's 
width and width at base is 4,33 times bigger than his apex width. The 
proboscis has the ultimate rostral article like a stylet. The stylet’s length is 5 
times bigger than his base's width. Tibiae of posterior legs are black. The 
gonapophyses are rudimentary, with well-developed hairs. Body length is 
about 1,65-2,24 mm. 
 
 Sexual males 
 The males are winged, having an oval-elongated body, generally 
green. Head and thorax are black and abdomen green, with irregular black 
spots, arranged dorsal and lateral. The head is 1,14 times wider than long. 
Frontal and antennal tubercles are rounded, poor developed. Frontal tubercles 
are as long as antennal ones. The width of frontal tubercles at the bottom is 1,5 
times greater than their length. Antennal tubercles has the width at the bottom 
about 2,2 times greater than the length. The antennae exceed the length of the 
body, being composed by 6 articles. First antennal article has the length about 
2,7 times greater than an antenna or frontal tubercle. The second article has the 
length about 2,5 times greater than a tubercle (antennal or frontal) and the 
width is greater about 1,8 times. The third antennal article has the width about 
1,1 times greater than a tubercle (antennal or frontal). On the third antennal 
article there are 30-40 rhinaria, their number decreasing to apex. The eyes are 
red and have a diameter of 1/2 of head's length. The wings are elongated, large 
(larger than females wings), membranous, with normal nervation and light-
brown stigmas. The legs are thin and long, darker at the basis of femurs and 
tibias. Cornicles are cylindrical, short, whiteish, almost 3 times longer than the 
tail. Cauda is short, conical, light-green. The sclerotized arms of basal part of 
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 The researches (studies) which carried out between 1996-2018, 
approaching problems concerning the external morphology of damson-hop 
aphid, Phorodon humuli Schrank, 1801 (Hemiptera: Aphididae), the key-
pest of superterrestrial organs of hop plants, provided information regarding 
the morphological characters of this species, completing the literature data. 
The most important and special character of the species, is the presence of two 
pairs of tubercles, antennal and frontal. The tubercles are very important to this 
species identification. All the stages of development (egg, larva, adult) and 
forms (wingless – fundatrix or stem mother, fundatrigeniae, virginogeniae and 
winged – fundatrigeniae, sexuparae, sexuales) of aphid's life cycle were 
collected, prepared, photographied and measured, making the corresponding 
description. There are presented details of body parts (head, wings, leg, 
cornicles, tail, females abdomen with embryos, male genitalia, etc.). We 
consider that the data will be helpful to the control of this pest, as an important 
part of a successful IPM in hop gardens, against the damson-hop aphid, 
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